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To record more effectively showers created by penetrating cosmic
particles in lead, a special apparatus (Figure 1) was set up to measure
the penetrating component and the showers formed by it, with the help of
a telescope made up or a group of counters 1 and 2.

The hard component in this telescope was measured by the registration
of double colncldences between a lower small counter and three paralleled
upper counters 1; and the showers were measured by the registration of

triple coincidences between these same counters and four lover paralleled
counters 3.

With this geometry of the telescope, the penetrating particles com-
posing the showers in the block of lead are registered, or recorded, with-
in the limits of & solid angle greater than the solid angle defined by
the same counters of the telescope (if the shower particles diverge in a
wide solid engle). Therefore , the intensity of the hard component measured
by such an arrangement of the apparatus will be greater than the intensity
of the hard component determined by the same geometry of the telescope.

The number of double coincidences in our telescope can be expressed
— thus:

Nl2 b= NO+ kNI') (a)
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where N, is the number of particles entering the solid angle of the tele-
scope and not creating any showers in the lead; N! is the number of particles
entering the solid angle of the telescope and cregting snowers in the lead;
and k is a certain coerficient, greater than unity, depending upon the
geometry of the apparatus and characterizing the number of double coincidences
due to showers.

With the above-described instruments, we carried out three flights in
sounding balloons, which attained heights of 19, 25, and 27 kilometers. The
resulis of measurements obtained in these flights were in close agreement.

A rrenh wan mede sho’r the average results of all flight: (Figure 2) with
indi~ation of the magnitude of ie statistical errors. Curve N2 gives che
number of double coincidences per unit time not counting the dumber of chance
coincidences (8 percent). Curve N glves the number of triple coincidences
per unit time. Curve No-N3 gives %he difference between the double and
triple coincidences. In the same graph, the calculated number of delta
showers from the lead is shown for various altitudes. In the calculations,
it was kept in mind that the delta showers comprised T percent of the hard
component for all altitudes (7 percent was obtained from measursnents at
sea level), The difference curve No-N, gives the number of particles trav-
ersing the counters of the telescope without creating showers in the lead.
The number of particles Np-N; thus obtained for varlous altitudes is in
good agreement with the resu%ts obtained in the work by K. I. Alekseyev and
8. N. Vernov (see Doklady, LXIX, No 2, 1949). A skarp increase in triple
coincidences with altitude indicates that the showers recorded by cur appa-
ratus originate from primary cosmic rays. By the variation in triple coinci-
dences with altitude, we can calculate the primary cosmic particles absorbed
in the atmosphere.

Another curve (Figure 3, curve 1) was found giving the increase in the
number of showers as a function of the amount of matter from the outer
boundary of the atmosphere in units of grams per square centimeter. In
this same “fegram, the exponential curve, (curve 2} exp(-mx) 1s drawn, where
l/m equals 100 grams per square centimeters. It 1s obvious from a compari-
son of these curves that below altitudes corresponding to 50 graws per square
centimeters the cuvve describing the increase, or growth, in the number of
shovers agrees with the exponential curve exp(-mx) for l/m equal to 100 grams
per square centimeters. At altitudes lower than 20-22 kilometers, the number
of showers increases more sharply with altitude. If we represent the curve
describing the increasc of showers in this section in the form exp(-mx), then
for the quantity 1/m we obtain the value 50-60 grams per square centimeters,
Considerations show that the indicated increase in the coefficient of ab-
sorption cannot be explained by saying that our apparatus records, at high
altitudes, not only primary particles entering Ln the vertical direction hut
also primary particles entering in inclined directions.

Variations with altitude, in the law describing the absorption of
particles generating the showers in great thicknesses of lead, can be con-
nected with the presence of a considersble number of alpha particles in
the composition of primary cosmic radiation.

ﬂ\_ppended figures i‘ollow_.]
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Flgure 1. Arrangement of Counters
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